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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the granular growth of noble 
metals using cerium oxide and to prevent lowering of NOx purification 
rate. 

SOLUTION: A noble metal is carried on an oxide carrier containing 
cerium-based compound oxide particles of an ununiform constitution 
having a large amount of Ce02 on the surface and less in the inner 
part. The granular growth the noble metal is suppressed by Ce02 much 
existing on the surface. The absolute amount of Ce02 is less than that (Z^ 
in the conventional case, as the content of Ce02 in the inner part is 
small, causing less capacity of oxygen storing and releasing. This 
suppresses the consumption of a reducing component in rich spiking, to ' 
suppress the lowering of the NOx purification rate. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

They are noble metals and NOx to oxide support. NOx which comes to support occlusion material In the catalyst for emission gas 
purification of an occlusion reduction type, 

For this oxide support, Ce02 is the catalyst for emission gas purification characterized by including the Seria system multiple oxide 
particle of little [ inside ] heterogeneity structure many to a front face. 
[Claim 2] 

Said Seria system multiple oxide is a catalyst for emission gas purification according to claim 1 which is Ce02-ZrO2 multiple oxide. 
[Claim 3] 

Said noble metals are catalysts for emission gas purification according to claim 1 currently supported by said Seria system multiple 
oxide particle at least. 
[Claim 4] 

Said Seria system multiple oxide particle is a catalyst for emission gas purification according to claim 1 that to the exhaust gas 
downstream included. [ than the exhaust gas upstream ] [ more ] 
[Claim 5] 

The catalyst for emission gas purification according to claim 1 to 4 is contacted to the exhaust gas discharged from the lean-bum 
engine with which it is operated by 15 or more fuel lean atmosphere, and an air-fuel ratio (A/F) is intermittently made into a SUTOIKI 
- fuel rich ambient atmosphere. NOx contained in this exhaust gas It is this NOx at the Lean side. Occlusion is carried out to occlusion 
material and it is this NOx at a rich side from SUTOIKI. NOx emitted from occlusion material The emission-gas-purification approach 
characterized by returning. 
[Claim 6] 

Said fuel lean atmosphere is the emission-gas-purification approach according to claim 5 that an air-fuel ratio (A/F) is 18 or more. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is NOx used in the exhaust gas with which the lean atmosphere of hyperoxia and the 
rich ambient atmosphere where a reduction component is superfluous are changed by turns. It is 
related with the emission-gas-purification approach using the catalyst for emission gas purification 
and its catalyst for emission gas purification of an occlusion reduction type. 
[0002] 

[Description of the Prior Art] 

The lean bum engine which bums in the lean atmosphere of hyperoxia is used for the automobile in 
recent years for the purpose of control of discharge of a carbon dioxide with improvement in fuel 
consumption. However, with a three way component catalyst general since the exhaust gas from a 
lean burn engine is the lean atmosphere of hyperoxia, purification of HC and CO is NOx, although it 
is possible. Reduction purification is difficult. 
[0003] 

Then, they are noble metals and NOx to oxide support. NOx which comes to support occlusion 
material An occlusion reduction type catalyst is developed and it is used under the combustion 
conditions which change by turns lean atmosphere with superfluous air, and the rich ambient 
atmosphere where a fuel is superfluous. Since the combustion gas in lean atmosphere with 
superfluous air is the lean atmosphere of hyperoxia, NO in exhaust gas is N02 by oxidation. It 
becomes and is NOx. Occlusion is carried out to occlusion material as a nitrate etc. And the 
combustion gas of the rich ambient atmosphere where a fuel is superfluous is NOx by which is the 
rich ambient atmosphere where a reduction component is superfluous, and occlusion was carried out 
under the ambient atmosphere. NOx It is returned and purified to N2 by the reduction component 
which is emitted from occlusion material and exists in an ambient atmosphere at abundance. 
[0004] 

And in order to attain the purpose of the improvement in fuel consumption, and discharge control of 
a carbon dioxide, it is necessary to lengthen bum time in lean atmosphere with superfluous air, and 
to shorten bum time in the rich ambient atmosphere where a fuel is superfluous, and what (rich 
spike) it is made to bum in lean atmosphere and the rich ambient atmosphere where a fuel is 
superfluous is always introduced for in pulse is performed. However, since it is a hot oxidizing 
atmosphere, the combustion gas in lean atmosphere with superfluous air is NOx. Grain growth arose 
in the noble metals currently supported by the occlusion reduction type catalyst, and there was fault 
that the purification engine performance fell by reduction in the active spot. 
[0005] 

Then, NOx which supported noble metals to cerium oxide powder or Ce02-Zr02 multiple-oxide 
powder at JP,2001-149757,A The occlusion reduction type catalyst is indicated. Thus, although the 
noble metals of a reason supported by the support which contains a cerium oxide at least are 
unknown, the grain growth in hot lean atmosphere is controlled. Therefore, it can consider as the 
catalyst excellent in endurance. 
[0006] 

Moreover, NOx It is NOx, in order to raise the activity as a three way component catalyst and to 
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control grain growth of noble metals in the control system of an air- fuel ratio using an occlusion 
reduction type catalyst, also when an air- fuel ratio is SUTOIKI regularity. It is more desirable that 
cerium oxide powder or Ce02-Zr02 multiple oxide is included in an occlusion reduction type 
catalyst. 
[0007] 

[Patent reference 1] JP,2001-149757,A 
[Patent reference 2] JP,05-168927,A 
[0008] 

[Problem(s) to be Solved by the Invention] 

A cerium oxide is equipped with oxygen occlusion emission ability, under the lean atmosphere of 
hyperoxia, carries out occlusion of the oxygen and has the property (henceforth OSC ability) of 
emitting oxygen, under the rich ambient atmosphere where a reduction component is superfluous. 
Therefore, NOx containing cerium oxide With an occlusion reduction type catalyst, a reduction 
component is consumed by the oxygen emitted from cerium oxide at the time of a rich spike, and it 
is NOx. There was fault that purification became difficult. Therefore, NOx Occlusion material is 
NOx. Where occlusion is carried out, it will be again put to the exhaust gas of the lean atmosphere of 
hyperoxia, and it is new NOx. Occlusion becomes difficult and it is NOx. The phenomenon of 
decline in the rate of purification arises. 
[0009] 

It is made in view of such a situation, a cerium oxide is used efficiently, and this invention is NOx. It 

aims at preventing decline in the rate of purification. 

[0010] 

[Means for Solving the Problem] 

The description of the catalyst for emission gas purification of this invention which solves the above- 
mentioned technical problem is noble metals and NOx to oxide support. NOx which comes to 
support occlusion material In the catalyst for emission gas purification of an occlusion reduction 
type, oxide support has Ce02 in the Seria system multiple oxide particle of many heterogeneity 
structures of little [ inside ] on a front face being included. 
[0011] 

As for the Seria system multiple oxide, it is desirable that it is Ce02-Zr02 multiple oxide. Moreover, 
as for noble metals, it is desirable to be supported by the Seria system multiple oxide particle particle 
at least. 
[0012] 

Furthermore, as for the Seria system multiple oxide particle, being mostly contained in the exhaust 

gas downstream is more desirable than the exhaust gas upstream. 

[0013] 

And the description of the emission-gas-purification approach of this invention is NOx which the 
catalyst for emission gas purification of this invention is contacted to the exhaust gas discharged 
from the lean-burn engine with which it is operated by 15 or more fuel lean atmosphere, and an air- 
fuel ratio (A/F) is intermittently made into a SUTOIKI - fuel rich ambient atmosphere, and is 
contained in exhaust gas. It is NOx at the Lean side. Occlusion is carried out to occlusion material 
and it is NOx at a rich side from SUTOIKI. NOx emitted from occlusion material It is in returning. 
[0014] 

As for fuel lean atmosphere, it is still more desirable that an air-fuel ratio (A/F) is 18 or more. 
[0015] 

[Embodiment of the Invention] 

Support containing a cerium oxide It turns out that OSC ability is proportional to the amount of a 
cerium oxide. However, it became clear by research of this invention person that there is almost no 
operation of the internal cerium oxide for which the depressant action of grain growth of the noble 
metals supported by the support containing a cerium oxide was influenced by only the amount of the 
cerium oxide near [ which is supported ] the noble metals and which is separated from the noble 
metals currently supported. 
[0016] 

So, with the catalyst for emission gas purification of this invention, Ce02 uses the oxide support 
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containing many Seria system multiple oxide particle of little [ inside ] heterogeneity structure on a 
front face. Grain growth of noble metals is controlled by considering as such a configuration by 
Ce02 which exists on a particle front face mostly, and inside a particle, since there is little Ce02, the 
absolute magnitude of Ce02 decreases conventionally ~ since OSC ability becomes lower than 
before, consumption of the reduction component at the time of a rich spike controls — having — this - 
- NOx Decline in the rate of purification is controlled. In addition, in order to make max discover 
this operation effectiveness, as for noble metals, it is desirable to be supported by the Seria system 
multiple oxide particle of heterogeneity structure at least. 
[0017] 

As for the Seria system multiple oxide particle of heterogeneity structure, being mostly contained in 
the exhaust gas downstream is more desirable than the exhaust gas upstream. Thus, with 
constituting, consumption by the oxygen of the reduction component at the time of a rich spike can 
be controlled in the exhaust gas upstream. Therefore, it is NOx also in the same amount of reducing 
agents as the former. The rate of purification improves and it is NOx. Since equivalent, then the 
amount of reducing agents can reduce the rate of purification, fuel consumption improves. That is, it 
is NOx about a reduction component. It can use for reduction efficiently. And oxidation purification 
of the excessive reduction component can be carried out by the oxygen emitted since OSC ability 
was discovered also in the exhaust gas downstream. Therefore, it is NOx about the reduction 
component introduced by the rich spike. It can use for reduction purification efficiently and is NOx. 
While the rate of purification improves, discharge of HC and CO is also controlled. 
[0018] 

As a Seria system multiple oxide particle of heterogeneity structure, although Ce02-Zr02 multiple 
oxide, 20Ce02-aluminum3 multiple oxide, Ce02-Ti02 multiple oxide, Ce02-Si02 multiple oxide, 
etc. can be used, especially Ce02-Zr02 multiple oxide is desirable. Since the stability of Ce02 
improves by compound-izing Zr02 and grain growth of Ce02 the very thing is controlled, grain 
growth of the noble metals accompanying grain growth of Ce02 can also be controlled. For 
example, although especially the presentation ratio of Ce02-Zr02 multiple oxide is not restricted, it 
is desirable that it is the range of Ce/Zr=5 / 95 - 50/50 in a mole ratio. If control of grain growth of 
noble metals will become difficult if there is less Ce than this range, and Ce increases more than this 
range OSC ability becomes high too much and it is NOx. The rate of purification comes to fall. 
[0019] 

In the Seria system multiple oxide particle of little [ inside ] heterogeneity structure with much Ce02 
on a front face, it is desirable for the amount of cerium elements in a front face especially to be 60% 
or more that what is necessary is just to exceed 50% of the total amount of cerium elements in the 
Seria system multiple oxide particle of heterogeneity structure. Control of the grain growth of noble 
metals by the amount of cerium elements in a front face being 50% or less of the total amount of 
cerium elements becomes difficult. Moreover, as for the total amount of cerium elements in the Seria 
system multiple oxide particle, it is desirable that it is less than [ 50 mol % ] to the total amount of 
metallic elements of the Seria system multiple oxide particle of heterogeneity structure. If the total 
amount of cerium elements increases more than this range OSC ability becomes high too much and it 
is NOx. The rate of purification comes to fall. 
[0020] 

It is Zr02 powder in order for Ce02 to manufacture many Seria system multiple oxide particles of 
little [ inside ] heterogeneity structure on a front face. There is a method of sinking in and calcinating 
a cerium-nitrate water solution to 20aluminum3 powder. Or Zr02 precursor is deposited from an 
oxy-zirconium-nitrate water solution, a cerium-nitrate water solution can be mixed after that, Ce02 
precursor can be deposited on the front face of Zr02 precursor, and it can also manufacture by 
calcinating it. Moreover, it is also possible to make a cerium alkoxide hydrolyze on front faces, such 
as Zr02 or Zr02 precursor, and to calcinate and manufacture it. 
[0021] 

That what is necessary is just to include the Seria system multiple oxide particle of the above- 
mentioned heterogeneity structure, the oxide support in the catalyst for emission gas purification of 
this invention may be constituted only from powder of the Seria system multiple oxide particle of 
heterogeneity structure, and can also mix other oxide powder. Moreover, the overcoat of the coat 
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layer containing the powder of the Seria system multiple oxide particle of heterogeneity structure can 
also be carried out to the front face of the coat layer which consists of other oxides. Although 
aluminum 203, Zr02, Ti02, etc. are illustrated as other oxide powder, when mixing and using the 
powder of the Seria system multiple oxide particle of heterogeneity structure, and other oxide 
powder, it is desirable for the powder of the Seria system multiple oxide particle of heterogeneity 
structure to be made to be contained in oxide support more than 10 volume %. 
[0022] 

Although chosen from Pt, Rh, Pd, Ir, etc. as noble metals, it is desirable to include Pt with high 
oxidation activity at least. In addition, the amount of support of the noble metals of the oxide support 
containing the Seria system multiple oxide particle of heterogeneity structure receives support. It will 
be expensive, while activity will be saturated even if the purification activity as a catalyst for 
emission gas purification is not acquired but it supports exceeding 10 % of the weight if there is less 
0.1 - 10 % of the weight than being suitable and 0.1 % of the weight. 
[0023] 

NOx Occlusion material can be chosen from the rare earth elements except alkali metal, alkaline 
earth metal, and a cerium, and can be used. It is desirable that it is the metal chosen from alkali metal 
and alkaline earth metal, and especially the thing for which both alkali metal and alkaline earth metal 
are supported is desirable. Moreover, NOx The range of 0.01-5 mols per 1. of the catalyst for 
emission gas purification is suitable for the amount of support of occlusion material. It is NOx if 
fewer than 0.01 mols. If decontamination capacity is too low, is not practical and supports exceeding 
five mols, the activity of noble metals will come to fall. 
[0024] 

When considering as the catalyst for emission gas purification containing more Seria system 
multiple oxide particles to the exhaust gas downstream of heterogeneity structure than the exhaust 
gas upstream, you may make it the concentration of the Seria system multiple oxide particle increase 
more than the exhaust gas upstream in the exhaust gas downstream, and it does not contain the Seria 
system multiple oxide particle in the exhaust gas upstream, but you may make it contain only in the 
exhaust gas downstream. In addition, it is desirable that the die length from a downstream end face 
considers as 10 - 70% of range to the overall length of the catalyst for emission gas purification of an 
exhaust gas flow direction, and, as for the exhaust gas downstream, it is desirable especially to 
consider as 30 - 50% of range. 
[0025] 

Moreover, when considering as the catalyst for emission gas purification containing more Seria 
system multiple oxide particles to the exhaust gas downstream of heterogeneity structure than the 
exhaust gas upstream, it can mix to oxide support, a coat layer may be formed, and an overcoat can 
also be carried out to the front face of an oxide support layer. 
[0026] 

And NOx which the catalyst for emission gas purification of this invention is contacted to the 
exhaust gas discharged from the lean-bum engine with which it is operated by 15 or more fuel lean 
atmosphere, and an air- fuel ratio (A/F) is intermittently made into a SUTOIKI - fuel rich ambient 
atmosphere by the emission-gas-purification approach of this invention, and is contained in exhaust 
gas It is NOx at the Lean side. Occlusion is carried out to occlusion material and it is NOx at a rich 
side from SUTOIKI. NOx emitted from occlusion material It returns. 
[0027] 

In the exhaust gas of a SUTOIKI - fuel rich ambient atmosphere, it is NOx. NOx by which occlusion 
was carried out to occlusion material It is emitted and is returned by reduction components, such as 
HC, CO, etc. which exist in an ambient atmosphere, although the Seria system multiple oxide 
particle of heterogeneity structure is contained in oxide support at this time - the ~ since OSC 
ability is lower than before, consumption of a reduction component controls — having — this — NOx 
decline in the rate of purification controls — having — high NOx Decontamination capacity is 
discovered. 
[0028] 

And consumption by the oxygen of a reduction component can be controlled in the catalyst for 
emission gas purification containing more Seria system multiple oxide particles to the exhaust gas 
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downstream of heterogeneity structure than the exhaust gas upstream, then the exhaust gas upstream, 
and it is NOx about a reduction component. It can use for reduction efficiently. Therefore, it is NOx 
also in the same amount of reducing agents as the former. The rate of purification improves and it is 
NOx. Since equivalent, then the amount of reducing agents can reduce the rate of purification, fuel 
consumption improves. And to some extent in the exhaust gas downstream Oxidation purification of 
the excessive reduction component can be carried out by the oxygen emitted since OSC ability was 
discovered. 
[0029] 
[Example] 

Hereafter, an example and the example of a comparison explain this invention concretely. 
[0030] » 
(Example 1) 

The aqueous ammonia of the amount which serves as Zr:NH 3 = 2:3 by the mole ratio was fed into 
the water solution of predetermined concentration which dissolved the oxy-zirconium nitrate in 
distilled water, it agitated at 80 degrees C for 30 minutes, and Zr02 precursor (zirconium hydroxide) 
was deposited. Subsequently, in this solution, the cerium-nitrate water solution containing the cerium 
ion of the amount used as Zr:Ce=9:l was added and agitated by the mole ratio, and the aqueous 
ammonia of the amount which serves as Ce:NH 3 = 2:3 by the mole ratio was thrown in, and it 
agitated at 80 degrees C for 30 minutes. Thereby, Ce02 precursor deposited on the front face by 
using Zr02 precursor as a nucleus, this solution is filtered — it calcinated at the 24-hour desiccation 
back and 600 degree C by 1 10 degree C for 5 hours, and Ce02-Zr02 multiple-oxide powder was 
prepared. 
[0031] 

Ce02 (2) distributed and compound-ized by the front face of Zr02 as a nucleus (1), and Zr02 (1) as 
this Ce02-Zr02 multiple-oxide powder was shown in drawing 1 — since — it consists of particles of 
the becoming heterogeneity structure. 
[0032] 

a binder (aluminium nitrate) is mixed with this Ce02-Zr02 multiple-oxide powder and distilled 
water, a slurry is prepared, and a wash coat is carried out to the 35 cc monolith honeycomb base 
material made from a ceramic — it calcinated at the 2-hour desiccation back and 500 degree C by 250 
degree C for 2 hours, and the coat layer was formed. A coat layer is per 11. of monolith honeycomb 
base materials. 200g was formed. 
[0033] 

next, the specified quantity of the dinitrodiammine platinum solution of predetermined concentration 
is infiltrated into the monolith honeycomb base material with which the coat layer was formed — it 
calcinated at 500 degree C for 1 hour, and Pt was supported in the coat layer, subsequently, the 
specified quantity of the water solution which barium acetate and potassium acetate dissolved by 
predetermined concentration is infiltrated — it calcinated at 550 degree C for 2 hours, and Ba and K 
were supported. 2g and Ba the amount of support of each component 0.2 mols and K are 0.15 mols. 
[ per / Pt / 1 1. of monolith honeycomb base materials ] 
[0034] 
(Example 2) 

Except having added the cerium-nitrate water solution which contains the cerium ion of the amount 
set to Zr:Ce=7:3 by the mole ratio in the solution with which Zr02 precursor (zirconium hydroxide) 
deposited, Ce02-Zr02 multiple-oxide powder was prepared like the example 1, and the catalyst of 
an example 2 was prepared like the example 1 except having used the Ce02-Zr02 multiple-oxide 
powder. 
[0035] 

(Example 1 of a comparison) 

The aqueous ammonia of the amount which serves as :(Zr+Ce) NH 3 = 2:3 by the mole ratio was fed 
into the water solution which dissolved the oxy-zirconium nitrate and the cerium nitrate in distilled 
water so that it might be set to Zr:Ce=9:l by the mole ratio, and it agitated at 80 degrees C for 30 
minutes, this solution is filtered - 1 10 degree C - after 24-hour desiccation It calcinated at 600 
degrees C for 5 hours, and the Ce02-Zr02 multiple-oxide powder which consists of a homogeneous 
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Ce02-Zr02 multiple-oxide particle from a front face to the interior was prepared. 
[0036] 

And the catalyst of the example 1 of a comparison was prepared like the example 1 except having 

used this Ce02-Zr02 multiple-oxide powder. 

[0037] 

(Example 2 of a comparison) 

Except having used the water solution which dissolved the oxy-zirconium nitrate and the cerium 
nitrate in distilled water so that it might be set to Zr:Ce=7:3 by the mole ratio, Ce02-Zr02 multiple- 
oxide powder was prepared like the example 1 of a comparison, and the catalyst of the example 2 of 
a comparison was prepared like the example 1 except having used the Ce02-Zr02 multiple-oxide 
powder. 
[0038] 

<A trial and evaluation> 

The amount of surface Ce(s) of the Ce02-Zr02 multiple-oxide powder prepared in the example 1-2 
and the example 1-2 of a comparison was measured in XPS. A result is shown in drawing 2 . 
D rawin g 2 to the example 1 has more amounts of surface Ce(s) than the example 1 of a comparison, 
from the example 2 of a comparison, it is clear that there are many amounts of surface Ce(s), and, as 
for an example 2, most is considered to have structure as shown in drawing 1 , as for the Ce02-Zr02 
multiple-oxide particle prepared in the example 1-2. 
[0039] 

Next, saturation NOx of the whole catalyst when circulating the Lean model gas which arranges each 
catalyst to evaluation equipment, respectively, and is shown in Table 1 The amount of occlusion It 
measured at each temperature of the range of 250 to 550 degree C, respectively. A result is shown in 
drawing 3 . Moreover, NOx NOx of the whole catalyst when switching the Rich model gas shown in 
Table 1 at the catalyst with which the amount of occlusion was saturated to Lean model gas a sink 
and after that for 3 seconds The amount of occlusion (RSNOx the amount of occlusion) was 
measured at each temperature, respectively. The total flow is a part for 30L/. A result is shown in 
drawi ng 4 . 
[0040] 
[Table 1] 





H* 


NO 


CaHe 


CO* 


CO 


0 2 
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N 2 




(%) 
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(%) 


(%) 
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400 


2500 


9.5 


0.1 


7.0 








2.0 


400 


3200 


12 


6.0 









[0041] 

Subsequently, the durability test as for which the Lean model gas shown in Table 2 circulates Rich 
model gas at 800 degree C by turns by a unit of 5 second for 55 seconds for 4 hours was performed 
to each catalyst. The total flow is a part for 30L/. 
[0042] 
[Table 2] 





H* 


NO 


CaHe 


C0 2 


CO 


0z 


S0 2 
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Lean H 7i 




800 


930 


7.3 




10.5 






RichtfX 


0. 89 




2000 


11.3 


3. 59 









[0043] 

And it is the saturation NOx of the whole catalyst like [ catalyst / after a durability test / each ] the 
above. The amount of occlusion, and RSNOx The amount of occlusion is measured, respectively and 
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a result is shown in drawing 5 and drawing 6 . 
[0044] 

It is the early saturation NOx from drawing 3 and drawing 4 . If it is equivalent also to each catalyst 
and the amount of support of Pt (the number of the active spots) is the same, NO will oxidize, and 
the amount of occlusion is N02. It becomes and is NOx. It turns out that the amount by which 
occlusion is carried out to occlusion material is fixed regardless of the amount of Ce(s). moreover, 
NOx after a rich spike the amount of occlusion (RSNOx the amount of occlusion) — < (example 1 of 
an example 1** comparison) (example 2 of an example 2** comparison) — it is . Namely, the 
amount in which a reduction component is consumed by the oxygen emitted from Ce02 at the time 
of a rich spike and NOx which remains without being purified by it An amount is determined by the 
total amount of Ce(s) in a coat layer, and its unrelated thing is clear to the amount of surface Ce(s). 
[0045] 

Saturation NOx of a low-temperature-on the other hand region after [ drawing 5 and drawing 6 to ] a 
durability test The amount of occlusion is the example of example of comparison 1< example 1< 
comparison 2< example 2, and is RSNOx of a low-temperature region. The amount of occlusion 
serves as the example of example of comparison 1< comparison 2< example 1< example 2. That is, 
if the same amount of Ce(s) compares, the direction of an example 1 and an example 2 is Saturation 
NOx from the example 1 of a comparison, and the example 2 of a comparison. The amount of 
occlusion, and RSNOx There are many both amounts of occlusion. The direction of the catalyst of an 
example 1 and an example 2 means that the activity of Pt is high, and this means that grain growth of 
Pt at the time of a durability test has few catalysts of an example 1 and an example 2. That is, with 
the catalyst of an example 1 and an example 2, since there are many amounts of surface Ce(s) of a 
Ce02-Zr02 multiple-oxide particle, it turns out that grain growth of Pt at the time of a durability test 
was controlled. 
[0046] 

Therefore, it is clear that the amount in which a reduction component is consume by the oxygen emit 
from Ce02 at the time of a rich spike can be lessen while being able to control grain growth of Pt at 
the time of a durability test, if the total amount of Ce(s) is control by lessen the internal amount of 
Ce(s) while make [ many ] the amount of surface Ce(s), and the catalyst of this invention is NOx 
high [ excel in endurance ]. It is clear that the purification engine performance is discover. 
[0047] 
(Example 3) 

20aluminum3 powder lOOg and Ti02 powder after mixing lOOg, a slurry is prepared, and a wash 
coat is carried out to the 35 cc monolith honeycomb base material made from a ceramic — it 
calcinated at the 2-hour desiccation back and 500 degree C by 250 degree C for 2 hours, and the coat 
layer was formed. A coat layer is per 11. of monolith honeycomb base materials. 200g was formed. 
The specified quantity of the dinitrodiammine platinum solution of predetermined concentration was 
infiltrated into the monolith honeycomb base material with which this coat layer was formed, it 
calcinated at 500 degrees C for 1 hour, and Pt was supported in the coat layer. The amount of 
support of Pt is 2g per 11. of monolith honeycomb base materials. 
[0048] 

next, the slurry which contains the Ce02-Zr02 multiple-oxide powder of heterogeneity structure 
prepared in the example 1 30% of the weight is prepared, and a wash coat is carried out only to 1/10 
of an overall length of the range of die length from the downstream end face of a monolith 
honeycomb base material with the coat layer which supported Pt — it calcinated at the 2-hour 
desiccation back and 500 degree C by 250 degree C for 2 hours, and the overcoat layer was formed. 
lOg per 11. of monolith honeycomb base materials of overcoat layers was formed. 
[0049] 

subsequently, the specified quantity of the water solution which barium acetate and potassium 
acetate dissolved by predetermined concentration is infiltrated — it calcinated at 550 degree C for 2 
hours, and Ba and K were supported. 2g and Ba the amount of support of each component 0.2 mols 
and K are 0. 15 mols. [ per / Pt / 11. of monolith honeycomb base materials ] 
[0050] 
(Example 4) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/6/2006 



JP,2004-074138,A [DETAILED DESCRIPTION] 



Page 8 of 9 



It is the same as that of an example 3 except having formed the overcoat layer only in one third of 
the range of die length of an overall length from the downstream end face. lOg per 11. of monolith 
honeycomb base materials of overcoat layers is formed. 
[0051] 
(Example 5) 

It is the same as that of an example 3 except having formed the overcoat layer only in one half of the 
range of die length of an overall length from the downstream end face. lOg per 11. of monolith 
honeycomb base materials of overcoat layers is formed. 
[0052] 
(Example 6) 

It is the same as that of an example 3 except having formed the overcoat layer only in two thirds of 
the range of die length of an overall length from the downstream end face. lOg per 11. of monolith 
honeycomb base materials of overcoat layers is formed. 
[0053] 
(Example 7) 

It is the same as that of an example 3 except having formed the overcoat layer in the overall length. 

lOg per 11. of monolith honeycomb base materials of overcoat layers is formed. 

[0054] 

(Example 3 of a comparison) 

An overcoat layer is not formed but they are Ba and K in Pt. It is the same as that of an example 3 

except having supported in the coat layer which consists of aluminum 203 and Ti02. 

[0055] 

<A trial and evaluation> 

Each catalyst has been arranged to evaluation equipment, respectively, and the durability test as for 
which the Lean model gas shown in Table 2 circulates Rich model gas at 800 degree C by turns by a 
unit of 5 second for 55 seconds for 4 hours was performed, respectively. The total flow is a part for 
30L/. 
[0056] 

And NOx when repeating Rich model gas by turns by a unit of 3 second, and circulating the Lean 
model gas shown in Table 1 for 60 seconds, about each catalyst after a durability test, The rate of 
purification and HC discharge were measured. Whenever [ catalyst floor temperature ] It is 300 
degrees C. A result is shown in drawing 7 and drawing 8 . 
[0057] 

The catalyst of each example is compared with the catalyst of the example 3 of a comparison from 
drawing 7 , and it is high NOx. The rate of purification is shown and it is clear that this it is the 
effectiveness in which the coat layer which consists of Seria system multiple oxide powder of 
heterogeneity structure was formed. Moreover, it is clear from the comparison of examples that 
formation range's of an overcoat layer it is desirable to consider as 10 - 70% of range to an overall 
length, and it is also desirable especially to consider as 30 - 50% of range. 
[0058] 

The catalyst of each example shows low HC discharge compared with the catalyst of the example 3 
of a comparison, and it is still clearer than drawing 8 that this it is the effectiveness in which the coat 
layer which consists of Seria system multiple oxide powder of heterogeneity structure was formed. 
Moreover, it is NOx to what no difference is almost in the discharge of HC although each example 
of the amount of the Seria system multiple oxide of heterogeneity structure is the same. There is a 
big difference in the rate of purification. For this, consumed HC is NOx. HC which is because the 
effectiveness used for reduction differs, is forming an overcoat layer in the exhaust gas downstream 
like examples 3-6, and is consumed by oxygen is reduced, and the part is NOx. It is thought that it 
was consumed by reduction and it is thought that the use effectiveness of HC improved. 
[0059] 

[Effect of the Invention] 

That is, since Ce02 is used efficiently and grain growth of noble metals is controlled, while the 
endurance of the purification engine performance improves according to the catalyst for emission 
gas purification and the emission-gas-purification approach of this invention, consumption of the 
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reductibility component at the time of a rich spike is controlled, and it is NOx. Decline in the rate of 
purification can be prevented. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the explanatory view showing the configuration of the Ce02-Zr02 multiple-oxide 
particle of the heterogeneity structure prepared in the one example of this invention. 
[Drawing 2 ] It is the graph which shows the amount of surface Ce(s) of the Ce02-Zr02 multiple- 
oxide particle of the heterogeneity structure prepared in the example and the example of a 
comparison. 

[Drawing 3] Saturation NOx in the early stages of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[Drawing 4] RSNOx in the early stages of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[Drawing 5] Saturation NOx after the durability test of the catalyst of an example and the example of 
a comparison It is the graph which shows the amount of occlusion. 

[Drawing 6] RSNOx after the durability test of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[ Draw ing 7] NOx after the durability test of the catalyst of an example and the example of a 
comparison It is the graph which shows the rate of purification. 

[Drawing 8] It is the graph which shows HC discharge after the durability test of the catalyst of an 
example and the example of a comparison. 
[Description of Notations] 
!:Zr02 2:Ce02 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the Ce02-Zr02 multiple-oxide 
particle of the heterogeneity structure prepared in the one example of this invention. 
[Drawing 2] It is the graph which shows the amount of surface Ce(s) of the Ce02-Zr02 multiple- 
oxide particle of the heterogeneity structure prepared in the example and the example of a 
comparison. 

[ Drawi ng 3] Saturation NOx in the early stages of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[Dr awing 4] RSNOx in the early stages of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[Drawing 5] Saturation NOx after the durability test of the catalyst of an example and the example of 
a comparison It is the graph which shows the amount of occlusion. 

[Drawing 6] RSNOx after the durability test of the catalyst of an example and the example of a 
comparison It is the graph which shows the amount of occlusion. 

[Drawing 7] NOx after the durability test of the catalyst of an example and the example of a 
comparison It is the graph which shows the rate of purification. 

[Drawing 8] It is the graph which shows HC discharge after the durability test of the catalyst of an 
example and the example of a comparison. 
[Description of Notations] 
l:Zr02 2:Ce02 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 6] 
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